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@ The present invention relates to an apparatus for 
connecting strips, in which a rear end portion of a 
preceding strip and a front end portion of a succeed- 
ing strip are cut, cut faces of both strips being 
brought into contact to each other, and the contacted 
portions being butt welded to connect both the 
strips, a carriage for carrying a cutting device for 
cutting end portions of both the strips, a finish- 
machining device for finish-machining the cut end 
faces of both the strips and a welding device for butt 
welding both the strips along a contacting line of 
both the strips is installed so as to be movable 
nearly in parallel to the contacting line of both the 
strips, with the apparatus for connecting strips ac- 
cording to the present invention, die wears and burrs 
incidental to cut faces can be precented from gen- 



erating and the highly accurate contacted state of 
strips .can be achieved, whereby improving the weld- 
ed portion in quality. 

Fig. 6 
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APPARATUS FOR CONNECTING STRIPS 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to an apparatus 
for connecting strips in which a rear end of a 
preceding strip is connected to a front end of a 
succeeding strip by the butt welding. 



Description of the Prior Art 

The conventional apparatus for connecting 
strips disclosed In Japanese Patent Laid-Open No. 
1 71 590 (1982) is shown in Figs. 1 to 4, in which 

Fig. 1 is a front view showing that apparatus: 
Fig. 2 is a plan view showing the apparatus 
of Fig. 1 ; 

Fig. 3 is a side view showing a sectioned 
state of the apparatus of Fig. 2; and 

Fig. 4 is a side view showing a welded state 
of strips- 
Referring now to Fig. 1, strips travel horizon- 
taJIy in a direction of fronn a front side to a back 
side as seen on the drawing through a transfer 
frame 2 which will be mentioned later. In addition, 
referring to Fig. 2, a travelling direction is seen in 
the up and down direction as seen on the drawing. 
Besides, referring to Figs. 3, 4, strips 6a, 6b travel 
in a direction shown by A in the drawing. 

Referring again to Fig. 1. reference numeral 1 
designates a base table having a width sufficiently 
longer than that of the strip, reference numeral 2 
designating a transfer frame movable in a direction 
of a width of the base table 1 or the strip, and said 
transfer frame 2 being provided with a cutting de- 
vice 25 and a welding device 16, which will be 
mentioned later, placed thereon. Said base table 1 
is provided with a groove la formed extending in a 
direction of width at a central portion in a travelling 
direction of said strip, said groove 1a being pro- 
vided with a hydraulic cylinder 3 for moving said 
transfer frame 2 in parallel thereto at a lower por- 
tion thereof so as to fixedly mount a tube on said 
transfer frame 2 and connect a rod to said base 
table 1. and said groove 1a being provided with a 
guide 4 mounted on a side thereof in a direction of 
width of said base table 1 . A lower member of said 
transfer frame 2 is provided with a groove 2a 
formed on a bottom surface thereof extending all 
over the length thereof and a sliding face engaging 
with said guide formed on a front face and a rear 



face thereof so that said lower member of said 
transfer frame 2 may be inserted into said groove 
la with said hydrauiic cylinder 3 positioned within 
said groove 2a. Only the vicinity of said groove la 

5 is shown in Fig. 1 as for said base table 1. Upon 
operating the hydraulic cylinder 3, the transfer 
frame 2 is transferred in the direction of width of 
the base table 1 . 

Referring again to Fig. 3, 6a. 6b designates a 

ro preceding strip and a succeeding strip, respec- 
. tively. Of a base table face lb of downstream side 
and a base table face ic of upstream side posi- 
tioned with the groove la between them the fatter 
is lower. The base table face lb is provided with an 

75 outlet side clamping device 5 for clamping the 
preceding strip 60a. In addition, a tube of a hydrau- 
lic cylinder 9 is fixedly mounted on the base table 
face 1c. A rod of the hydraulic cylinder 9 is con- 
nected to a clamp-installing table 42 placed on the 

20 base table face 1c, said clamp-installing table 42 
being provided with an inlet side clamping device 8 
for clamping the succeeding strip 6b, installed in 
an opposite relation to the outlet side clamping 
device 5 with the groove la positioned between 

25 them. The outlet side clamping device 5 and the 
inlet side clamping device 8 comprise a hydraulic 
cylinder 7 and a hydraulic cylinder 10, respectively, 
as a driving source thereof and they are fixedly 
mounted on an upper fixing device (not shown). 

30 Said clamping device 5, 8 clamps and releases the 
strip 6a, 6b by the action of the hydraulic cylinder 
7. 10, respectively. In addition, the inlet side clamp- 
ing device 8 can be transferred in the strip-travel- 
ling direction by the action of the hydraulic cylinder 

35 9. 

An upper member of the transfer frame 2 is 
provided with a hydraulic cylinder 21 fixedly moun- 
ted thereon with a tube on an upper side and a rod 
on a lower side, said rod being provided with a 

40 movable cutting edge device 20a mounted thereon. 
The hydraulic cylinder 21 is provided with guide 
rods 22a, 22b connected to the movable cutting 
edge device 20a standing on both sides in the 
direction of width of the base table l. said guide 

45 rods 22a, 22b being engaged with guide rings 
provided on the upper member of the transfer 
frame 2 so as to vertically guide the transfer frame 
2 up and down. The movable cutting edge device 
20a is provided with two pieces of cutting edge 

50 with a suitable interval in the strip travelling direc- 
tion. The transfer frame 2 is provided with a hy- 
draulic cylinder 23 fixedly mounted thereon with a 
tube on a lower side at a position opposite to the 
cylinder 21 of the lower member of the transfer 
frame 2 and connected to a fixed cutting edge 

2 
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device 20b with a rod on an upper side, said 
hydraulic cylinder 23 being provided with guide 
rods 24a, 24b standing on said fixed cutting edge 
device 20b on both sides in the direction of width 
of the base table 1. and said guide rods 24a. 24b 
being put in guide cylinders provided on the iower 
mennber of the transfer frame 2 side by side so as 
to vertically go up and down. The fixed cutting 
edge device 20b is provided with two pieces of 
cutting edge with a suitable interval in the strip- 
travelling direction, A cutting device 25 is com- 
posed of the movable cutting edge device 20a, the 
fixed cutting edge device 20b, the hydraulic cyl- 
inders 21, 23 and the guide members 22a, 22b, 
24a, 24b. The fixed cutting edge device 20b is 
risen by the action of the hydraulic cylinder 23 until 
it is brought into contact with the strip and then the 
movable cutting edge device 20a is lowered by the 
action of the hydraulic cylinder 21 to cut the strip 
at two positions of the rear end of the preceding 
strip 6a and the front end of the succeeding strip 
6b. The cutting device 25 can be transferred to the 
position, where the clamping device is installed, 
with the movement of the transfer frame 2. 

The upper member of the transfer frame 2 is 
provided with a rectangular rail-holding plate 40 
hung down therefrom with a plate face thereof in 
the strip-travelling direction with a suitable distance 
in the direction of width from the portion where the 
hydraulic cylinder 21 is installed, said rail-holding 
plate 40 being provided with a rail 13 arranged 
horizontally in the direction of width of the strip, 
and said rail 13 being provided with a carriage 12 
carrying a processing head 1 1 for emanating laser 
beams movabiy hung down therefrom. Said car- 
riage 12 is provided with a motor 14 for driving the 
carriage 12 placed thereon. Laser beams emanated 
from a light source 41 enters the processing head 
11 through a transmission system 15, where an 
optical path and an energy-density of the laser 
beams are changed by means of an optical sys- 
tem, and then are emanated downward from the 
processing head 11. The lower member of the 
transfer frame 2 is provided with a hydraulic cyl- 
inder 18 mounted thereon with a rod turned upward 
at a position below the rail-holding plate 40. said 
hydraulic cylinder 18 being provided with a welding 
back bar 17 connected thereto. The hydraulic cyl- 
inder 18 is provided with guide rods 19a, 19b hung 
down from the welding back bar 17 on both sides 
in the direction of width of the base table 1, said 
guide rods 19a, 19b being put in guide cylinders 
installed on the lower member of the transfer frame 
2 side by side so as to be capable of vertically 
going up and down. The welding back bar 17 can 
be moved in an up and down direction by the 
action of the hydraulic cylinder 18. A welding de- 
vice 16 is composed of the processing head 11, 



the carriage 12, the rail 13, the rail-holding plate 
40, the motor 14, the welding back bar 17, the 
hydraulic cylinder 18 and the guide members 19a. 
19b and can be transferred to a position, where the 

5 clamping de vice is installed, with the. movement of 
the transfer frame 2. 

In operation, when the rear end of the preced- 
ing strip 6a travelling in the direction of an arrow A 
in Fig. 3 arrives at an appointed position relatively 

10 to the outlet side clamping device 5, the hydraulic 
cylinder 7 operates, whereby clamping the preced- 
ing strip 6a by means of the outlet side clamping 
device 5. Also the succeeding strip 6b is travels in 
the same direction as the preceding strip 6a. Upon 

75 forming an appointed space between the rear end 
of the preceding strip 6a and the front end of the 
succeeding strip 6b, the hydraulic cylinder 10 op- 
erates, whereby clamping the succeeding strip 6b 
by means of the inlet side clamping device 8. 

20 After both the strips 6a, 6b were clamped by 

means of both the clamping devices 5, 8, the 
transfer frame 2 is transferred by the operation of 
the hydraulic cylinder 3, whereby arranging the 
respective cutting edge devices, 20a, 20b between 

25 both the clamping devices 5, 8, as shown in Fig, 3. 
Under this condition, the fixed cutting edge device 
20b is risen by the operation of the hydraulic 
cylinder 23 so as to be brought into contact with 
both the strips 6a, 6b. Subsequently, the movable 

30 cutting edge device 20a is lowered by the opera- 
tion of the hydraulic cylinder 21 to cut the rear end 
of the preceding strip 6a and the front end of the 
succeeding strip 6b at the same time. Upon com- 
pletion of-'the operation of the cutting device 25, 

35 the transfer frame 2 is transferred again by the 
operation of the hydraulic cylinder 3 to arrange the 
welding device 16 between both the clamping de- 
vices 5, 8. as shown in Fig. 4. The succeeding strip 
6b is advanced by the operation of the hydraulic 

40 cylinder 9 under the condition that it is clamped by 
means of the inlet side clamping device 8 to bring 
the rear end of the preceding strip 6a Into contact 
with the front end of the succeeding strip 6b. Upon 
completion of the operation of the inlet side clamp- 

45 ing device 8, the welding back bar 17 is risen by 
the operation of the cylinder 18 so as to arrive at a 
position of contacting with both the strips 6a, 6b. 
Subsequently, the carriage 12 is transferred by 
means of the motor 1 4 so tat the processing head 

50 11 may be located above the position, where both 
the strips 61 , 6b are brought into contact with each 
other, and laser beams, are incident upon that posi- 
tion from the processing head 1 1 to we^d both the 
strips 6a, 6b. 

55 The quantity of connected portion of both the 

strips after welded is dependent upon the shapes 
of contacting portions of both the strips. In general, 
a problem has occurred in that the contacting por- 
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tions of plates cut by means of cutting device 
provided with a fixed cutting edge and a movable 
cutting edge form a very small gap (B in Fig. 5) in 
the direction of thickness resulting from die wears, 
burrs and the like, as shown in Fig, 5, and it is 
difficult to secure the straightness of the end face, 
so that it is difficult to improve the connected 
portion in welding quality. 

SUMMARY OF THE INVENTION 

The present invention was achieved for solving 
the above described problem. 

A first object of this invention is to provide an 
apparatus for connecting strips capable of forming 
a highly accurate contacting state and obtaining a 
welded portion of high quality without forming die 
wears, burrs and the like incidental to cut faces by 
finish-machining the cut faces of both strips cut by 
means of a cutting device, bringing the finished 
faces into contact with each other, and welding the 
contacted portion of the finished faces by a weld- 
ing device. 

A second object of this invention is to provide 
an apparatus for connecting strips capable of pre- 
venting the misregistration of welding from occur- 
ring in the welding process by carrying the cutting 
device, the finish-machining device and the welding 
device on the same one carriage travelling on a 
guide. 

A third object of this invention is to provide an 
apparatus for connecting strips capable of achievr 
ing the finish-machining process in a short time by 
using a cutting machine as the finish-machining 
device. 

A forth object of this invention is to provide an 
apparatus for connecting strips capable of flatly 
finishing the end faces by using a grinding attach- 
ment as the finish-machining device. 

The above and further objects and features of 
the invention will more fully be apparent from the 
following detailed description with accompanying 
drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view showing the conven- 
tional apparatus for connecting strips; 

Fig. 2 is a plan view showing the conven- 
tional apparatus for connecting strips; 

Fig. 3 is a side view showing a sectioned 
state of the conventional apparatus for connecting 
strips: 

Fig. 4 is a side view showing a welded state 
of the conventional apparatus for connecting strips: 



Fig. 5 is an enlarged view showing a con- 
tacted state of cut faces of strips: 

Fig. 6 is a front view showing an apparatus 
for con necting strips according to the preferred 
5 embodiment of the present invention; 

Fig. 7 is a side view snowing a welded state 
of the strips as seen from a direction of Vlll-Vllt in 
Fig. 6; 

Fig. 8 is a side view showing a cut state of 
70 the sthps as seen from a direction of Vill-VIII in Fig. 
6; 

Fig. 9 is an enlarged side view showing a cut 
state of the strips; 

Fig. 10 is an enlarged side view showing a 
75 finish-machined state of the strips: and 

Fig. 11 is an enlarged side view showing a 
welded state of the strips. 



20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The preferred embodiment of the present in- 
vention will be below concretely described with 

25 reference to the drawings. Referring to Fig. 6 show- 
ing the preferred embodiment of the present inven- 
tion, strips travel horizontally in a direction of a 
front side to a back side as seen on the drawing. In 
addition, referring to Figs. 7 to 1 1 . strips 6a, 6b 

30 travel in the right and left direction (in the direction 
of A). The right side is an upstream side of the 
strip travelling while the left side is a downstream 
side of the strip travelling. 

Referring to the drawings, reference numeral 1 

35 designates a rectangular base table having a width 
sufficiently longer than that of the strip, said base 
table 1 being provided with a clamp-installing table 
34 fixedly mounted on an upper surface thereof at 
a central portion in the direction of width in a 

40 downstream side of the strip travelling. In addition, 
the base table 1 is provided with a clamp-installing 
table 35 so as to be movable on the upper surface 
thereof in the direction of the strip travelling in the 
upstream side of the strip travelling with a suitable 

45 distance from said clamp-installing table 34, the 
base table 1 being provided with a hydraulic cyl- 
inder 9 on the upper surface thereof with a tube 
fixedly mounted thereon and a rod connected to 
said clamp-installing table 35. The clamp-installing 

50 table 34 is provided with an outlet side clamping 
device 5, the clamp-installing table 35 being pro- 
vided with an inlet side clamping device 8. respec- 
tive said outlet side clamping device 5 and inlet 
side clamping device 8 being provided with four 

55 hydraulic cylinders 7, 10 as driving sources in the 
direction of width, and said hydraulic cylinders 7, 
10 being mounted on an arched frame 36 sur- 
rounding the clamp-installing tables 34. 35. Both 
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the clamping devices 5. 8 clamp and release the 
strips 6a» 6b by the operation of the hydraulic 
cylinders 7, 10. 

The base table 1 is provided with a rectangular 
arched frame 26 having the same width as the 
base table 1 and a height larger than said clamp- 
installing table 34 fixedly standing on the upper 
surface thereof in the downstream side of the strip 
travelling, said frame 26 being provided with a 
guide rail 30 laid horizontally nearly all over the 
surface in the direction of width of the base table 1 
on a side surface of an upper member thereof of 
the upstream side. Said guide rail 30 is provided 
with a carriage 29, carrying a rotary shears 27 as 
the cutting device, cutting machines 32, 33 as 
finish-machining devices for finish-machining the 
cut end faces of the strips by cutting, and a pro- 
cessing head 11 of a welding device 16 for welding 
both the strips, hung down therefrom so as to be 
movable. Said rotary shears 27 is carried on the 
carriage 29 through a hydraulic cylinder 28 so as 
to be movable in the up and down direction. The 
rotary shears 27 is provided with two sets of a pair 
of edges consisting of an upper edge and a lower 
edge contacted each other with a suitable distance 
in the direction of the strip travelling. The cutting 
machines 32, 33 are mounted on one side of the 
rotary shear 27 and consist of cutting tools. Two 
sets of cutting machines 32, 33 are installed with a 
suitable distance therebetween. The rotary shears 
27 and the cutting machines 32, 33 are adjusted in 
height so as to operate at the same level. The 
rotary shears 27 cuts the strips at two places, that 
is to say a rear end portion of a preceding strip 6a 
and a front end portion of a succeeding strip 6b. 
and the two sets of cutting machines 32, 33 cut the 
strips at the rear end portion of the preceding strip 
6a and the front end portion of the strip 6b cut be 
means of the rotary shears 27. The welding device 
16 is composed of a laser beam source (not 
shown), a transmission system 15 comprising op- 
tical fibers and the like connected to the laser 
beam source for transmitting laser beams and the 
processing head 11 connected to the transmission 
system for emanating laser beams, laser beams 
emanated from the laser beam source entering the 
processing head 11 through the transmission sys- 
tem 15 where they are changed in optical path and 
energy-density by means of an optical system, and 
then they are emanated downward. The carriage 29 
is carried on a motor 31 and traveled on the guide 
rail 30 by driving the motor 31, whereby travelling 
the rotary shears 27, the cutting machines 32, 33 
and the welding device 16 in the direction of width 
of the strip. 

A welding back bar 17 is installed below a gap 
between both the clamping devices 5, 8 so as to 
be movable in the up and down direction by means 



of a hydraulic cylinder 18 mounted on the base 
table 1 . 

In operation, in an apparatus for connecting 
strips constructed in such a manner at first, as 

5 shown in Fig. 6, the carriage 29 carrying the rotary 
shears 27, the cutting machines 32, 33 and the 
welding device 16 holds itself in readiness at a 
position distant from the clamp-installing tables 34. 
35. Under such a state, upon arrival of the rear end 

10 of the preceding strip 6a and the front end of the 
succeeding strip 6b at an appointed position rela- 
tive to the outlet side clamping device 5 and the 
inlet side clamping device 8, respectively, both the 
strips 6a, 6b are clamped by the clamping device 5 

75 and the clamping device 8 operated by the hydrau- 
. lie cylinder 7 and the hydraulic cylinder 10 respec- 
tively. 

Subsequently, the hydraulic cylinder 29 is op- 
erated to move the rotary shears 27 up and down 

20 so that the operating position of the edge of the 
rotary shears 27 may coincide with a travelling 
level of the strip, the carriage 29 travelling traveled 
toward the clamp-instailing tables 34, 35 by driving 
the motor 31 , and both the strips 6a. 6b being cut 

25 at end portions thereof by means of the rotary 
shears 27 (refer to Figs. 8, 9). Then,, the carriage 
29 travels in an opposite direction tq. cut the end 
portions of both the strips 6a, 6b at.end portions 
thereof by means of the cutting machines 32, 33, 

30 whereby carrying out the finish- machining of end 
faces of both the strips 6a, 6b (refer to Fig. 10). 
Upon completion of the above described operation, 
the carriage 29 further travels in the above de- 
scribed direction to take shelter in as position dis- 

35 tant from the cfamp-installing devices 34, 35 (right 
side in Fig. 6). 

Subsequently, the hydraulic cylinder 9 is op- 
erated to travel the succeeding strip 6b toward the 
preceding strip 6a, whereby bringing the rear end 

40 of the preceding strip 6a into contact with the front 
end of the succeeding strip 6b. Under such a 
condition, the welding back bar 17 is risen by the 
operation of the hydraulic cylinder 18 so as to be 
brought into contact with both the strips 6a, 6b. 

45 Then, the carriage 29 travels in a direction toward 
its original position (rightward in Fig. 6) to weld 
both the strips 6a, 6b by laser beams emanated 
from the welding device 16 (the processing head 
11) (refer to Fig. 11). 

50 According to the present invention, since the 

cut faces of both strips are cut by means of a 
cutting tool and then the cut portions are welded, 
the welded portion of high quality can be obtained. 
In addition, since the rotary shears, the cutting 

55 tool and the processing head are carried on the 
same one carriage, the misregistration of welding 
does not occur. 

Besides, although in the present preferred em- 
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bodiment a cutting tooi is used as the cutting 
machine, other cutting machines may be used. In 
addition, although in the present preferred embodi- 
ment, the case where the cut faces of the strips are 
cut by means of the cutting machine, is described, 
the cut faces of the strips may be ground by a 
grinding attachment. 

Furthermore, although in the present preferred 
embodiment the welding is carried out by the use 
of laser beams, other high energy beams, such as 
electron beams, may be used. 

As this invention may be embodied in several 
forms without departing from the spirit of essential 
characteristics thereof, the present embodiment is 
therefore illustrative and not restrictive, since the 
scope of the invention is defined by the appended 
claims rather than by the description preceding 
them, and all changes that fall within the meets and 
bounds of the claims, or equivalence of such meets 
and bounds thereof are therefore intended to be 
embraced by the claims. 



8. An apparatus for connecting strips as set 
forth in Claim 2, in which the cutting device is a 
rotary shears. 

9. An apparatus for connecting strips as set 
• 5 forth in Claim 2, in which the welding device is a 

high energy beam weider. 

10. An apparatus for connecting strips as set 
forth in Claim 6. in which the high energy beam 
welder is a laser beam weider. 

10 1 1 . An apparatus for connecting strips as set 

forth in Claim 4. in which the cutting device is a 
rotary sears. 

12. An apparatus for connecting strips as set 
forth In Claims 4, in which the welding device is a 

75 high energy beam welder. 

13. An apparatus for connecting strips as set 
forth in Claim 12, in which the high energy beam 
welder is a laser beam welder. 

20 



Claims 

25 

1. An apparatus for connecting strips, in which 
a rear end portion of a preceding strip and a front 
end portion of a succeeding strip are cut by means 
of a cutting device, cut faces of both strips being 
brought into contact to each other, and both the 30 
strips being butt welded along a contacting line 
thereof by means of a welding device, character- 
ized by that a carriage for carrying the cutting 
device, a finish-machining device for finish-machin- 
ing the end portion of each strip cut by means of 35 
said cutting device and the welding device is mov- 
ably supported by guide members arranged so as 

to be nearly in parallel to said contacting line. 

2. An apparatus for connecting strips as set 
forth in Claim 1, in which the finish-machining 40 
device is a cutting machine. 

3. An apparatus for connecting strips as set 
forth in Claim 2, in which the cutting machine is a 
cutting tool. 

4. An apparatus for connecting strips as set 45 
forth in Claim 1, in which the finish-machining 
device is a grinding attachment. 

5. An apparatus for connecting strips as set 
forth in Claim 1, in which the cutting device is a 
rotary sears. so 

6. An apparatus for connecting strips as set 
forth in Claim 1, in which the welding device is a 
high energy beam welder. 

7. An apparatus for connecting strips as set 
forth in Claim 6, in which the high energy beam 55 
welder is a laser beam welder. 
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